Recent measurements of transition frequencies in high-2 two-electron ions (Davis
In E (nLS) = A / B 1) to obtain
Here, A and B are the numerator and denominator of (1) respectively. The expansion of B can easily be obtained from the identity (in atomic units) B = 2rz(s3(r1) + s 3 ( r 2 ) ) . 
( 1 1) and Both singly and doubly excited states contribute to the sums over m and k in (9) and (10). However, since t is a sum of one-electron operators, only s-and p-type one-electron excited states make non-vanishing contributions. We therefore introduce discrete variational one-electron basis sets of the form and the ai form a geometric series according to
The infinite sums in (9) and (10) are then replaced by finite sums over two-electron states constructed from antisymmetrised products of the form (4m(1)4,(2) -
The value of A l obtained from the basis set (13) depends not only on the total size of the basis set, I x J, but also on the values of the non-linear parameters a. and p. It is therefore important that regions of stability exist with respect to variations in a. and p, and that A l converges to a definite answer as I or J is increased. We found that these conditions are met only if J a 2, and the i = 1 term in (13) is retained for the p-type basis states. The latter point follows from a consideration of oscillator strength sum rules (Dalgarno and Epstein 1969) . The best convergence and stability were obtained with J = 3. The multiple exponentials thus introduced into the basis set provide sufficient flexibility to represent adequately both low-and high-energy states. It is then not necessary to treat the two energy regions separately, as done by Schwartz (1961) and Aashamar and Austvik (1976) . As a test of the basis set, the hydrogenic Bethe logarithm was calculated by performing directly the summations in (l), with the results shown in Klarsfeld and Maquet (1973) . (6) aDd (7) Aashamar and Austvik (1976) .
In ( The last form expresses the result in terms of a screened nuclear charge. The small magnitude of the screening parameter, 0.0063, is in harmony with a semi-empirical estimate by Bethe and Salpeter (1957) , but the sign is reversed. The results obtained from (17) are compared in table 3 with the direct variational calculations of the Bethe logarithm by Aashamar and Austvik (1976) . The last column gives the difference A between the two sets of results multiplied by Zz. Thus Z2A should tend to a constant related to the coefficient of the next term of 0(Z2) not included (17). As can be seen from figure 1, the differences for 2 > 5 deviate strongly from the expected behaviour, indicating that the results of Aashamar and Austvik may be less accurate than their estimated error limits. In this high-2 region, the 1/Z expansion values calculated from (17) are probably more accurate. Further results for 2 > 10 can be obtained immediately from equation (17).
The use of multiple exponential parameters ai in the basis set (13) plays a crucial role in obtaining stable results with a reasonably small number of terms in the basis set. The technique can be immediately extended to excited states, as will be reported in a future publication.
